Objective-Although deforming arthropathy in systemic lupus erythematosus (SLE) is characterised by a number of manifestations, definitive criteria for the diVerent forms have not yet been established. To define deforming arthropathy and its diVerent types a study was undertaken of 176 SLE patients. Methods-Using as criterion any deviation from any of the metacarpus finger axes 17 patients (16 women, one man) were identified with clinical deforming arthropathy. These patients were evaluated according to a standardised protocol that covered all known characteristics of deforming arthropathy. By means of "Jaccoud's arthropathy index" three diVerent forms were identified. Results-Three patients had an erosive form of deforming arthropathy (or rhupus hand) such as those seen in frank rheumatoid arthritis (RA), eight patients were identified as having Jaccoud's arthropathy (or lupus hand), and the remaining six patients had mild deforming arthropathy. Jaccoud's arthropathy is characterised by severe deformation of the hands (ulnar deviation, swan neck deformities, and Z deformity of the thumb) and feet with multiple non-erosive subluxations, mild aching and little or no evidence of synovitis. All patients, but one, fulfilled just four criteria of the ACR classification and joint symptoms were always found to precede the diagnosis of SLE. Furthermore a remarkable association of Jaccoud's arthropathy with fetal loss, thrombosisboth venous and arterial-and the presence of antiphospholipid antibodies was found. Conclusions-These data suggest that Jaccoud's arthropathy represents a subset of SLE. Subdivision of deforming arthropathy into several clinical forms can facilitate the clinical management of this disorder. (Ann Rheum Dis 1998;57:540-544) 
Involvement of the joints in systemic lupus erythematosus (SLE) (lupus arthropathy) is one of the earliest and most common manifestations of this multisystemic disease. The degree of involvement may range from minor arthralgia to severe deforming arthritis. 1 2 Pain and stiVness are more common than objective abnormalities and the synovitis of SLE is generally transient, migratory, and reversible. 3 Occasionally it may take a more chronic course, leading to joint deformity that aVects predominantly the finger joints, the wrists, and the knees. 4 In the extreme case the hand deformities form a typical picture of ulnar deviation and subluxations that together resemble that of rheumatoid arthritis (RA). 5 Bywaters was the first to point out the similarity between the deforming arthritis of SLE and that reported in 1869 by Jaccoud for recurrent rheumatic fever. 5 6 Although Jaccoud's arthropathy has been described together with a variety of disorders, no definitive criteria for diagnosis have been published so far. 7 Other forms of deforming arthropathy have not yet been described in detail and the question is whether the erosive form represents the coexistence of SLE and RA. 3 The purpose of this study was to describe deforming arthropathy, identify the diVerent forms and correlate these forms with the various clinical and laboratory features of the disease.
Methods
In accordance with Alarcon-Segovia et al 5 we considered any deviation, assessed with an angle goniometer correctable or not, from any of the metacarpus finger axes as deforming arthropathy in SLE. Using this criterion we identified 17 patients with clinical deforming arthropathy of the hands in our total group of 176 patients (160 female and 16 male) who fulfilled the ACR revised criteria for the classification of SLE. The study group consisted of 16 women and one man with a mean age at onset of disease of 20.8 years (range 13-40) and a mean disease duration of 15.6 years (range 4-35).
These patients were evaluated according to a protocol that covered all known characteristics of deforming arthropathy. [3] [4] [5] [6] [7] Physical examination included a detailed standardised examination of the hands and feet. The following items were evaluated in each case: signs of arthritis, ulnar deviation of fingers, metacarpophalangeal subluxation, swan neck deformities of the fingers, Z deformity of the thumb, boutonnière deformities, grip strength (assessed with a Martin vigorimeter and calculated as the mean of three measurements), hallux valgus and hammer toes.
Patients were asked about Raynaud's phenomenon, pain, and functional impairment of the hands and problems with the feet (pain or deformities necessitating semi-orthopaedic shoes or surgery). These items were scored as "positive" or "negative".
Previous history with special attention to the interval between first joint symptoms and time of diagnosis, the number of ACR criteria for SLE, fetal loss, and venous and arterial thrombosis were obtained from medical records. Radiographs of hands and feet were reviewed according to a standard data form that included such details as (sub)luxation, joint space narrowing, metacarpal hook formation, and erosive changes.
The following serological studies were performed in all cases; antinuclear antibody (indirect immunofluorescence on Hep-2 cells), antidsDNA (Farr assay), anti-cardiolipin (enzyme immunoassay), lupus anticoagulant (LAC), anti-ENA (counter immunoelectrophoresis), and rheumatoid factor (Rose-Waaler test).
On the basis of these data a subdivision was made between evident erosive and the nonerosive forms of deforming arthropathy (fig 1) . The patients of the non-erosive group were then assessed for the presence of definite Jaccoud's arthropathy, using a "Jaccoud's arthropathy index", which is dependent upon the diVerent clinical symptoms and the severity of the deformities (table 1). The remaining patients were classified as having mild deforming arthropathy.
Because of the small number of patients in the diVerent groups Fisher's exact test was used for statistical analysis.
Results
Patients with deforming arthropathy could be separated into three groups. The first group consisted of three patients with an erosive form 
Figure 3 (A) Characteristic joint deviation with MCP subluxation, ulnar deviation, swan neck deformity of the fingers, and Z deformity of both thumbs in Jaccoud's arthropathy of the hands (lupus hand). (B) Radiograph of same hands showing hook formation (arrow) and alignment disorders without noticeable erosions.
of deforming arthropathy such as that seen in frank RA (rhupus hand) ( fig 2) . Using the modified index described by Spronk 7 we identified eight patients with Jaccoud's arthropathy (or so called lupus hand). This group is characterised by severe deformation (ulnar deviation, swan neck deformities, and Z deformity of the thumb) of the hands with multiple non-erosive subluxations, mild aching, and little or no evidence of synovitis (fig 3) . Peripheral arthritis with mild deformity was seen in the remaining six patients. Table 2 gives the characteristics of the patient cohort. One third of patients with deforming arthropathy were receiving oral corticosteroid treatment (dose ranged from 5 to 20 mg/d, average 7.5) while a further 30% had received such treatment in the past.
All patients, but one, of the Jaccoud's arthropathy group fulfilled just four criteria of the ACR classification (table 3) and joint symptoms were always found to precede the diagnosis of SLE (mean 13 months, range 6-36 months). Five of them had a history of arterial or venous thrombosis and four of them had had a fetal loss. Renal disorder was the only ACR criterion significantly lower (p=0.02) and fetal loss significantly higher (four of four and 25 of 66 patients who had been pregnant respectively, p=0.022) in patients with Jaccoud's arthropathy group compared with patients without deforming arthropathy. Table 4 gives the laboratory profiles and the history of thrombosis. Seven of the eight patients with Jaccoud's arthropathy were positive for anticardiolipin (IgG positive in seven cases and IgM positive in four). In six of the seven patients positive for IgG anticardiolipin LAC was also present. In the other two groups only three patients were positive for IgG, one of them also for IgM anticardiolipin. The prevalence of LAC and IgG anticardiolipin was significantly higher in patients with Jaccoud's arthropathy compared with patients without deforming arthropathy (seven of eight patients and 73 of 159 patients, p=0.028). All patients with joint erosions were positive for rheumatoid factor. In the other two groups radiological changes were minimal (table 5) .
Irregularity of bone (quite unlike that in RA) was seen in five of the eight patients with Jaccoud's arthropathy. Two of them with marked subluxation showed hook formation of the MCP joints. Four patients showed scapholunate dissociation (fig 4) . All patients with Jaccoud's arthropathy had some kind of deformity of the feet (hallux valgus, hammer toes and/or subluxation of metatarsophalangeal joints).
Discussion
Bywaters was the first to point out the similarity between the deforming arthropathy of SLE and that originally described in 1869 by Jaccoud 6 for recurrent rheumatic fever; he reported an incidence of five per cent. The clinical picture of Jaccoud's syndrome is characterised by chronic non-erosive deformities (subluxation of the MCP joints, ulnar deviation, which is correctable in the early stages, hyperextension at the proximal interphalangeal joints) that superficially resemble those of RA. 6 Furthermore Bywaters described the formation of "hooks" and cysts of the metacarpal heads in later stages of the disease, which he interpreted as being the result of remodelling of bones to accommodate altered stress. 4 These same characteristics were used by Spronk et al to develop their "Jaccoud's arthropathy index" to ensure a standard approach in their study. 7 Alarcon-Segovia et al 5 tried to diVerentiate the deforming arthropathy of the hands in SLE from that in RA. They considered any deviation, correctible or not, from any of the normal metacarpus finger axes to be deforming arthropathy in SLE. They selected 41 (of 858) SLE patients who had clinical deforming arthropathy and observed swan neck deformities, Z deformity of the thumb, non-erosive MCP joint subluxation, and ulnar deviation. This group of patients also included patients with scant and asymmetric joint erosions. When we used AlarconSegovia's criterion to define patients with deforming arthropathy, subdivided this group into those with an evident erosive and those with a non-erosive form and then applied "Jaccoud's arthropathy index" to the non-erosive group, we identified three forms of deforming arthropathy (Jaccoud's arthropathy, erosive arthropathy, and mild deforming arthropathy).
Arthritis associated with SLE is usually nonerosive, but in a small subset of patients an erosive disease resembling RA develops. We identified erosive arthropathy of the hands (rhupus hand) in three patients (1%), which is similar to the 1-2% reported by Dubois. 2 Whether these patients represent a subset of SLE arthritis or the true coexistence of the two diseases is not clear, but there probably is a real overlap. The serological overlap between RA and SLE is well known with up to 20 per cent of RA patients exhibiting positive antinuclear antibodies (ANA). However, patients with concomitance of RA and SLE are rare, as there are only a small number of well documented cases in literature. 1 Whereas in RA loss of bone and joint stability are secondary to hypertrophic synovitis, Jaccoud's arthropathy seems to involve mainly ligaments and periarticular soft tissue. Based on histological findings, such as mild but typical fibrous synovitis with little or no round cell infiltration and microvascular changes, Bywaters and others 4 6 proposed a prolonged or recurrent low grade inflammatory activity in both the synovial membrane and the capsule as the underlying mechanism. The deformity seen in Jaccoud's arthropathy seems to be the consequence of the loss of ligamentous constraint (resulting from subsequent capsular periarticular fibrosis or synovial vasculitis) in combination with the compressive forces of the muscles acting across the hand rather than the destructive eVect of synovitis. The irregularity of bone, which is quite unlike the erosions seen in RA, is thought to be attributable to friction rub caused by overlying inflamed tendons or capsule and the altered mechanical forces resulting from subluxation. The close anatomical relation between the extensor carpi ulnaris tendon (as part of the ulnocarpal complex) and the ulnar styloid may explain the high prevalence of erosive damage to this bone mentioned in the studies of Alarcon-Segovia 5 and Reilly.
3
Inflammation of the tendon probably plays a major part in the pathogenesis of sudden tendon rupture, which is uncommon in SLE but has been described in several case reports. 8 Another characteristic of deforming arthropathy observed and used as criterion by Alarcon-Segovia was non-erosive carpal collapse. 5 In RA hypertrophic synovitis is responsible for disruption of the ligamentous sling within the wrist, producing the joint changes that lead to carpal collapse and subluxation of the joints. 9 In four patients with Jaccoud's arthropathy we found scapholunate dissociation and rotation of the scaphoid itself that had to be the consequence of weakening or slackening of the (radio-)carpal ligaments. It is interesting that Bywaters 4 had already noted the gross subluxation of the wrist and radiographs printed in several publications 10 11 showed evident, scapholunate luxation or ulnar translocation of the wrist that was not described. For patients with Jaccoud's arthropathy the estimated prevalence of articular hypermobility lies between 7 and 50 per cent, depending upon the method of evaluation used. 12 Although a role for hyperextensibility in the development of Jaccoud's arthropathy seems plausible we found no association.
Jaccoud's arthropathy seems to be a generalised pathological capsular and periarticular condition involving all joints. Although most reports have focused on the hands, Morley et al 13 reported three cases of deforming arthropathy of the feet in SLE and coined the term "lupus foot". In accordance with Mizutani and Reilly 3 we also found a significant association with deformities of the feet (hallux valgus and/or subluxation of metatarsophalangeal joints) in patients with Jaccoud's arthropathy.
Given the wide variety of clinical features associated with SLE, there have been many attempts to identify subsets of patients for whom a given antibody specificity can be identified with deforming arthropathy. Several associations, such as the presence of antibodies against U1 RNP, 3 RA 33, 14 SS-A/Ro and SS-B/La, 15 have been reported previously. We noted that the patients in our group with Jaccoud's arthropathy represent a subset of SLE. Although all of these patients had clinical features or serological abnormalities suggestive of SLE (mainly arthritis, ANA+, leuco/ thrombocytopenia, rash) it took several years to satisfy just four of the ACR classification criteria for the diagnosis of SLE. Previously these patients were considered as having a lupus-like syndrome. Furthermore in our study there seems to be a remarkable association with fetal loss, thrombosis-both venous and arterialand the presence of antiphospholipid antibodies. Our data suggest a striking coexistance of Jaccoud's and the antiphospholipid syndrome 16 although we cannot explain the pathogenetic link. It is possible that small vessel vasculopathy plays a part in the genesis of the periarticular fibrosis. Some evidence for this hypothesis could be found in "fibrin like material obliterating small vessel lumens" described in certain synovial biopsy specimens. 2 Bywaters already reported a correlation with mitral stenosis and Libman-Sacks endocarditis, 4 17 both said to be associated with antiphospholipid syndrome. Sturgess et al 18 and Palazzo et al 19 described patients with hypocomplementaemic urticarial vasculitis syndrome and the combination of Jaccoud's syndrome, valvulopathy and vasculopathy of the small cutaneous vessels and the femoral and renal arteries. The group with mild deforming arthropathy did not diVer in any respect from the SLE population without deforming arthropathy.
In conclusion, allowing for the limitations of a definition of deforming arthropathy, we have presented some clinical guidelines for subdividing deforming arthropathy into several clinical forms that are relevant in clinical practice for early diagnosis and the diVerential diagnosis of SLE (for instance, distinguishing it from RA).
Patients with Jaccoud's arthropathy were characterised by a slow evolution into classifiable SLE, distinct radiological features, association with foot involvement and association with the presence of lupus anticoagulant and anticardiolipin antibodies. We believe that these guidelines will facilitate the clinical management of deforming arthropathy.
In conclusion we have presented some guidelines that facilitate the division of lupus related deforming arthropathy, into distinct subgroups with diVering clinical and serological characteristics. Patients with Jaccoud's arthropathy are notable for the slow evolution of their disease into classifiable SLE, unique radiological features, foot involvement and the association with lupus anticoagulant and anticardiolipin antibodies, while those with a "mild deforming arthropathy" do not seem to diVer in any respect from SLE patients without arthropathy. We believe that defining lupus arthropathy in the manner described will assist in clinical management, from the time of diagnosis, for example, in distinguishing RA from SLE, through treatment dicisions based on likely progression.
